Background: The prevalence of breast lesions (benign, precancerous and cancer lesions) in reduction mammaplasty (RM) specimens has rarely been reported in Europe and never in the Swiss population.
Reduction mammaplasty (RM) is one of the most common plastic surgery procedures. An estimated 35%-60% of all patients undergoing RM are X40 years (Ishag et al, 2003) , when the incidence rate of breast cancer begins to rise. The occurrence of incidental breast cancer in RM specimens is therefore not surprising, and several studies have shown its prevalence to range from 0.06% to 3.8% (Tang et al, 1999; Ishag et al, 2003; Cook and Fuller 2004; Ambaye et al, 2009; Clark et al, 2009) . Moreover, several benign breast lesions are associated with an increased risk of subsequent breast cancer (Fitzgibbons et al, 1998; Shaaban et al, 2002; Wang et al, 2004; Hartmann et al, 2005) . The prevalence of incidental breast lesions in RM specimens in the Swiss population has not been reported. This population is of particular interest, because their incidence of breast cancer is one of the highest in Europe (Bouchardy et al, 2006) .
In this study, we aimed to determine the prevalence of both benign and malignant breast lesions in a series of 534 consecutive patients who underwent RM at a single Swiss academic center after negative breast cancer evaluation. We attempted to identify risk factors for incidental breast cancer, such as specimen weight, patient age and previous history of breast cancer. In addition, we compared the prevalence of breast cancer among our RM patients with the prevalence expected in a comparable local population, using local Cancer Registry data.
PATIENTS AND METHODS
Patients. Medical charts of 534 consecutive female patients who underwent RM between February 1990 and November 2010 at our Plastic, Reconstructive and Aesthetic Surgery Department were retrospectively reviewed from a prospectively maintained database. All women were clinically assessed by a breast specialist before RM. Patients aged X50 years were further evaluated by mammogram according to the Swiss and European guidelines for breast cancer screening (Wald et al, 1993; Huwiler 2010) . Younger patients with positive personal or family history of breast cancer or with abnormal breast examination were evaluated by mammogram, breast ultrasound or magnetic resonance imaging (MRI) at the discretion of the treating physician. Patients with negative breast examination and no suspicious findings in radiological studies were eligible for RM. All operations were performed by staff plastic surgeons using the standard superior pedicle technique. The study protocol was reviewed and approved by the local Clinical Ethics.
Pathological examination. After an overnight formalin fixation, a gross examination was performed on 1 cm-thick sections. When no lump was palpable or macroscopically evident, a tissue sampling was randomly done. Between two and four samples per breast were taken from each resected breast specimen. After paraffin embedding, 4-5 m-thick sections were cut and stained with hematoxylin and eosin. When breast cancer was microscopically detected, additional samples were taken and surgical margins were assessed.
Variables of interest. Personal history of breast cancer, age at RM, weight and histopathological findings of RM specimens were available. The classification used to categorise histopathological findings was adapted from Guray and Sahin (2006) . For those patients with incidental breast cancer, clinical management and follow-up history are described.
Statistics. We established the prevalence of breast lesions in the cohort and performed stratification by breast cancer history (yes vs no) and patient age (p50 vs 450 years) and specimen weight (p500 vs 4500 g). Differences in clinical and pathological variables between the different groups of patients were assessed with the w 2 -test for categorical variables and Student's t-test for continuous variables, using commercially available software. A two-sided P valueo0.05 was considered significant.
To compare the incidence of breast cancer between our cohort and the expected rate in the general local female population, we calculated standardised incidence ratios (SIRs). The expected number of in situ and invasive breast cancers was calculated by multiplying the calculated person-years at risk (stratified by 5-year intervals of age and calendar years) by the specific in situ and invasive breast cancer incidence rates of the local female population stratified by 5-year intervals of age and calendar period. We then calculated SIR as the ratio of the observed events in the cohort to the expected number of events in the general population. We calculated SIRs according to the presence or not of the previous history of breast cancer. Calculations of SIRs were done with PYRS software (Coleman et al, 1989) . All P-values are two-sided and calculated by Fisher's exact test.
RESULTS
Among the 534 patients, 479 (89.7%) were operated on for symptomatic mammary hypertrophy without previous personal breast cancer history and 55 (10.3%) for breast asymmetry after contralateral breast cancer surgery.
Overall, benign and/or malignant histopathological findings were observed in 76.2% of 534 patients (Table 1 ) and the prevalence was similar between patients without and with previous history of breast cancer (P ¼ 0.52). Fibrocystic changes were the most common lesions (73%) (details in Supplementary Material online). Microcalcifications were found in 19 (3.6%) patients, all without concomitant breast cancer, and were significantly associated with previous history of breast cancer and patients 450 years.
Benign breast neoplasms were detected in 21 (3.9%) patients, all of whom had no previous history of breast cancer: majority was fibroadenomas (3%) and some few cases lipomas, adenomas, nipple adenomas and hamartomas.
Benign breast lesions associated with an increased risk of developing subsequent breast cancer according to the Cancer Committee of the College of American Pathologists (Fitzgibbons et al, 1998 ) (e.g., sclerosing adenosis, moderate and atypical epithelial hyperplasia, intraductal papilloma and papillomatosis) represented 2.8% of all lesions. (online Supplementary Data).
Incidental breast cancer was identified in 5 (0.9%) patients, including 2 cases of ductal and 3 cases of lobular carcinoma in situ. No invasive cancer was found. Median age of women with incidental cancer found at the time of RM was higher than those without cancer lesions (50 vs 38 years, Po0.001). The in situ cancer prevalence was significantly higher in patients with previous contralateral breast cancer in comparison to women without previous history of breast cancer (5.5% vs 0.4%, P ¼ 0.009). A single patient had multifocal ductal in situ carcinoma and underwent immediate radiotherapy after RM. She had local recurrence of a ductal carcinoma in situ 6 months after radiotherapy and underwent radical mastectomy with axillary lymph node dissection. The other four patients were closely followed up (Table 2 ). The survival rate was 100% for the five patients after a median follow-up of 89 (range 56-136) months.
The number of in situ breast cancer among our cohort of women undergoing RM was higher than the number of cases expected among the general local population (observed in situ cancer ¼ 5, expected in situ cancer ¼ 0.81, SIR ¼ 6.2; 95% confidence interval (CI) ¼ 2.0-14.4, P ¼ 0.002). This risk excess was accentuated for patients who had previous history of breast cancer, compared with the local population with previous history of breast cancer (observed in situ cancer ¼ 3, expected in situ cancer ¼ 0.23, SIR ¼ 13.1; 95% CI ¼ 2.7-38.1, P ¼ 0.002). There was no significant difference for patients without previous history of breast cancer (observed in situ cancer ¼ 2, expected in situ cancer ¼ 0.58, SIR ¼ 3.4; 95% CI ¼ 0.4-12.5, P ¼ 0.23). In addition, although the expected number of invasive breast cancer was 7.93, no invasive breast cancer was detected.
DISCUSSION
In a cohort of 534 consecutive patients who underwent RM after negative breast cancer evaluation, we found that 76.2% of patients presented a benign histopathological breast lesions. Some benign lesions are known to be associated with increased risk to develop breast cancer in the future. Hartmann et al (2005) found a relative risk for breast cancer of 4.2 associated with atypia lesions, 1.9 for proliferative changes without atypia and 1.3 for non-proliferative lesions. Moreover, Wang et al (2004) demonstrated that the risk of breast cancer was significantly increased even for low-risk benign breast lesions, independently from other risk factors for breast cancer. Even microcalcifications alone on biopsy specimens have a slightly higher relative risk (1.41) of subsequent breast cancer (Shaaban et al, 2002) . Assessing only the benign lesions associated with a high risk of breast cancer according to the American College of Pathologists, we demonstrated that 2.8% of our patients had this type of lesions in their RM specimen. Two studies from the United States reported even higher prevalence rates (5.5% (Blansfield et al, 2004) and 10.7% (Ishag et al, 2003) ). Therefore, we believe that reporting these findings should not be overlooked. A tailored follow-up strategy should then be offered to patients diagnosed with at-risk lesions and involve an interdisciplinary team approach.
In our study, the prevalence of in situ breast cancer discovered incidentally in RM specimens was 0.9%, and significantly higher for patients with previous history of contralateral breast cancer than for patients without previous breast cancer history (5.5% vs 0.4%, P ¼ 0.009). This prevalence for patients with previous contralateral breast cancer is in the range of previous studies (Slezak and Bluebond-Langner, 2011: 1.3%; Clark et al, 2009: 6%; Freedman et al, 2012: 7 .1%); but 13 times more compared with the expected number in a comparable female local population with previous history of breast cancer. Our data confirm that for patients with previous history of breast cancer who undergo RM, a higher risk of incidental breast cancer exists, especially in older patients. Therefore, more advanced imaging such as MRI during preoperative evaluation and/or more intense pathological workup may be justified in selected patients.
Concerning invasive breast cancer, although 7.93 cases of invasive breast cancer were expected in a comparable local general population, we did not identify any case. This is concordant with other studies that reported low frequency rates of invasive breast cancer ranging from 0% to 0.9% in RM specimens (Cook and Fuller, 2004; Ambaye et al, 2009; Clark et al, 2009; Slezak and Bluebond-Langner, 2011) . As invasive cancer is more likely to be detected during clinical examination and on imaging studies than in situ lesions, the absence of invasive lesions might reflect an effective preoperative patient assessment.
On diagnosis of breast cancer in RM specimens, a varying range of management has been reported, including observation only, tamoxifen alone (Cook and Fuller, 2004) , completion mastectomy, radiation therapy (Clark et al, 2009 ) or a combination of radiation therapy and tamoxifen (Ishag et al, 2003) .
In conclusion, for every four patients who underwent a RM, three of them presented a present breast lesions, mostly benign but some with cancer lesions and others with lesions associated with increased risk of subsequent breast cancer. Therefore for patients undergoing RM, breast cancer assessment, including information on previous history of breast cancer, clinical examination, and, if indicated, radiological studies, remain of utmost importance. Particularly for patients with past history of breast cancer and older women who present a higher risk of incidental breast cancer, more advanced imaging such as preoperative MRI and more intense pathological workup may be justified. These measures may decrease the rate of incidental invasive breast cancer. Whether these would impact patient management and be cost-effective remains to be elucidated. Therefore, further efforts in the form of standardised guidelines 
